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A charge-coupled device comprises a substrate, a charge transfer layer on the substrate, an insulating layer on the charge 
transfer layer, and a sequence of electrodes divided into recurrent groups of first, second, third and fourth electrodes each, 
the electrodes being arranged In a single-layered structure on the insulating layer. First, second, third and fourth 
conductors are connected respectively to the first, second, third and fourth electrodes of each electrode group. The 
insulating layer permanently holds electrons in positions respectively corresponding to the second and fourth electrodes of 
each group. First, second, third and fourth breakdown diodes are comecXed respecXNe\y to the fnsX, second, third and 
fourth conductors, where the first and third breakdown diodes have a first breakdown voltage and the second and fourth 
diodes have a second breakdown voltage higher than the first breakdown voltage. Fifth and sixth breakdown diodes having 
the first breakdown voltage are connected to the second and fourth conductors, respectively, after the potential barrier 
regions are formed. 
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